ABSTRACT In this paper, we define the concept of the support of t-intuitionistic fuzzy set and prove that it forms a normal subgroup of a given group. We establish a relationship about the normality of any two t-intuitionistic fuzzy subgroups of a group. We also initiate the study of t-intuitionistic fuzzy isomorphism between any two t-intuitionistic fuzzy subgroups and prove the fundamental theorems of t-intuitionistic fuzzy isomorphism for these particular fuzzy subgroups.
I. INTRODUCTION
Decision making is an effective framework for comparison based on the evaluation of the dispute resolution. The process of making a decision about the selection of a suitable alternate contains many factors, for example, needs, risks, organizational goals and so on. The exact numerical values cannot usually estimate the uncertainty of human judgment and preference because these values may be insufficient to complex decision-making problems. Therefore, a crisp set usually does not give appropriate answer to the problem occurring in the real world situations. This fact guides us to explore some more efficient ways of solving these problems by appropriate method of decision making. Fuzzy set theory emerges as an important tool to deal such ambiguities an imprecisions in decision making issues. A lot of effort has been made by many mathematicians for this purpose since last five decades. The significance of this particular theory may be viewed in many disciplines like artificial intelligence, computer science, medicine, control engineering and robotics. Bellman and Zadeh [7] discussed the importance of making decision in a fuzzy environment. Beg et al. [6] analyzed the ambiguity of human attitudes. Nguyen and Walker [24] and Zimmerman [34] have separately studied in detail about the importance of this important branch of mathematics. The idea of fuzzy sets was presented by Zadeh [32] in 1965. Roenfeld initiated the study of fuzzy subgroups and established many basic results in [26] . Das [11] introduced the concept of level subgroups of a given group on the basis of the work of Zadeh and Rosenfeld. Mukherjee and Bhattacharya investigated the normality of a fuzzy subgroup of a group in [23] and also described the notions of fuzzy cosets in the same paper. The idea of homomorphism preserves the structure from one algebraic variety to another algebraic variety. It plays a similar role of continuous function in Topology and rigid movement in Geometry. Ajmal and Prajapati [1] answered a question: under which condition the homomorphic image of a fuzzy normal subgroup is normal? Chakrabatty and Khare [9] proposed the idea of fuzzy homomorphism between any two crisp groups. Choudhury et al. [10] proved the fundamental theorem of isomorphism of groups based on fuzzy theory. Ramot et al. defined complex fuzzy set in [25] . Alsarahead and Ahmad initiated the study of complex fuzzy subgroups in [3] and established various fundamental algebraic properties of this notion. The study of fuzzy set based on t-norms and t-conorms becomes more important because it gives more variety for a person to make a decision about a particular issue. Gupta and Qi [16] extended the study of fuzzy set by defining various important t-norms on this particular set. Mordeson et al. discussed the solvability and nilpotency of fuzzy subgroup along with many important algebraic characteristics of fuzzy subgroups in [22] . Moreover, many mathematicians made remarkable efforts to generalize the concept of fuzzy sets in different important directions. Atanassov [4] gave the idea of intuitionistic fuzzy sets and developed fundamental properties of this phenomenon in [5] . This notion becomes more effective and useful because it deals with the degrees of belief, disbelief and the hesitation margin at a same time. This gives more understanding to a person to make a better decision about a particular problem. Numerous useful applications of intuitionistic fuzzy sets may easily be viewed in many real life problems like negotiations process, new product marketing, sale analysis, financial services and psychological investigations. De et al. [12] provided an intuitionistical fuzzy sets technique in medical diagnosis. It involves three steps; identification of symptoms, medical knowledge formulation on the basis of intuitionistic fuzzy relations and determining the diagnosis based on the composition of intuitionistic fuzzy relations. It is important to note that one of the powerful extensions of intuitionistic and classical fuzzy set is type-2 intuitionistic fuzzy set. Singh and Garg [29] developed some new interval type-2 intuitionistic fuzzy aggregation operators. Ejegwa et al. [13] designed a very useful technique based on the study of intuitionistic fuzzy set to determine career. Alkouri and Salleh [2] proposed the concept of complex intuitionistic fuzzy set as a generalization of Romat complex fuzzy set. Biswas [8] established the idea of intuitionistic fuzzy subgroups on intuitionistic fuzzy set. Sharma [27] discussed many fundamental properties of intuitionistic fuzzy subgroup. Fathi and Salleh [15] generalized the study of intuitionistic fuzzy subgroup based on intuitionistic fuzzy space. Yaun et al. [31] viewed properties of intuitionistic fuzzy subgroups on the basis of cut set of intuitionistic fuzzy set. Marashdeh and Salleh [21] studied intuitionistic fuzzy groups. They introduced the notion of intuitionistic fuzzy normal subgroup based on intuitionistic fuzzy space. Zhan and Tan [33] extended this ideology over M-fuzzy groups. Hur et al. [17] proposed the idea of intuitionistic fuzzy normal subgroups and intuitionistic fuzzy cosets. Sun and Li [30] defined the concept of (λ, µ)-intuitionistic fuzzy subgroups and (λ, µ)-intuitionistic fuzzy normal subgroups of group with operator and investigated their algebraic properties. Moreover, a comprehensive study of intuitionistic fuzzy sets over different operators may be viewed in [14] . Sharma developed the notion of t-intuitionistic fuzzy subgroup in [28] . Li and Wang [20] proved many important results of (λ, α)-homomorphism of intuitionistic fuzzy subgroups. Husban et al. [18] proposed a new theory of complex intuitionistic fuzzy group and developed the fundamental tools of this phenomenon. Furthermore, Husban et al. [19] defined the notion of complex intuitionistic fuzzy normal subgroup over complex intuitionistic fuzzy space as a generalization of intuitionistic fuzzy normal subgroup. This paper is shaped as: Section 2 contains basic definitions of intuitionistic fuzzy subgroup and related result which are quite essential to develop the subsequent study of this paper. In section 3, we define a support of t-intuitionistic fuzzy set and proved that it is a normal subgroup of a given group. In section 4, we prove the three fundamental theorems of t-intuitionistic fuzzy set of given any two t-intuitionistic fuzzy subgroups.
II. PRELIMINARIES
This section contains some fundamental definitions and results related to the theory of intuitionistic fuzzy subgroup which play a key role in our subsequent study.
Definition 1 [27] : An IFS A of a universe X is a triplet of the form A = {< x, µ A (x) , ν A (x) >: x ∈ X }, where µ A and ν A are the function from universe X to [0,1] respectively the membership and non-membership of an element x of the universe X respectively.These function must satisfy the condition 0 ≤ µ A (x) + ν A (x) ≤ 1. For convience, we write intuitionistic fuzzy set as IFS.
Definition 2 [27] : The product of any two IFS A and B is denoted by A • B and is defined by the value:
For any
Definition 3 [27] : Let A and B be any two IFS of sets X and Y respectively and f be a function from X to Y. The image and pre-image of A and B respectively may be defined as follows:
And,
Definition 4 [27] : An IFS of G is called intuitionistic fuzzy subgroup of G, if the following is true:
, for all x, y ∈ G. For convience, we write intuitionistic fuzzy subgroup as IFSG.
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Remark 5 [27] :
Definition 6 [27] : An IFSG of G is called intuitionistic fuzzy normal subgroup of G, if it satisfies the following two conditions:
In other words, an IFSG of a G is normal if and only if
∀x ∈ A and g ∈ G. For convience, we write intuitionistic fuzzy normalsubgroup as IFNSG.
Theorem 7 [27] : Let A be an IFSG of a group G and N be a normal subgroup of G. The IFSG A N ofG/N is denoted by A N = µ A N , ν A N and the membership function µ A N and non-membership function ν A N of A N are defined as follows:
III. FUNDAMENTAL ALGEBRAIC CHARACTERISTICS OF t-INTUITIONISTIC FUZZY SUBGROUPS
This section is devoted to study the fundamental algebraic characteristics of t-IFSG. We initiae study of the notion of support set of t-IFS and prove some of important properties of this phenomena.
Definition 8 [28] : Let A be an IFS of a universal set X and t ∈ [0, 1]. The IFS A t of X is called t-intuitionistic fuzzy set and is defined as µ A t (x) = Min{µ A (x) , t} and
For convience, we write tintuitionistic fuzzy set as t-IFS.
Remark 9: It is important to note that we obtain classical IFS for the choice of t = 1.
Definition 10 [28] : A t-intuitionistic fuzzy set A t of a group G is said to be t-intuitionistic fuzzy subgroup of a group G, if it satisfy the following conditions:
For convience, we write t-intuitionistic fuzzy subgroup as t-IFSG.
Definition 11 [28] : Let A t be a t-IFSG of G and x be some fixed element of G. The set xA t = {(g, µ xA t (g) , ν xA t (g)) : g ∈ G}, where µ xA t (g) = µ A t x −1 g and ν xA t (g) = ν A t x −1 g for all g ∈ G is called t-intuitionistic fuzzy left coset of G is determined by A t and x. The right t-intuitionistic fuzzy coset may be defined in the same way.
Definition 12 [28] : Let A t be a t-intuitionistic fuzzy subgroup of G and t ∈ [0, 1] . The A t is called t-intuitionistic fuzzy normal subgroup of G if and only if xA t = A t x, ∀x ∈ G.
Proposition 13 [28] : Let A t be a t-IFNSG of a group G.
Remark 14 [28] : Intersection of two t-IFSG of a group G is a t-IFSG of G.
Definition 15: Let A t be a t-IFS of X . The support set A * t of A t is defines as:
The following result illustrates that the support set of t-IFNSG is a normal subgroup of G. 
The IFS A of D 3 may be defined as:
The t-IFSG of D 3 for the value of t=0.6 is given as:
Clearly, A is not a t-IFNSG, because µ A t (a(ab)) = 0.25 = 0.5 = µ A t ((ab) a). VOLUME 6, 2018 Now, the support set of t-IFSG of D 3 is given by A * t = D 3 . Which is infact a normal subgroup. This prove the above stated claim. Remark 20: Let A be an IFSG of G, then A * t is also t-IFSG of G.
The following result describes the important charactristics of support of intersection of any two t-IFSG of a group G.
Theorem 21: If A t and B t are t-IFSG of G. Then
And, Implies that µ A * 
Also,
Thus conclude the proof.
The following result illustrates that the normality of the intersection of any two t-IFSG of a group G with respect to any other t-IFSG of the same group. Remark 26: Let A t , B t and C t be t-IFSG of G such that A t and B t are t-IFNSG of C t . Then A t ∩ B t is t-IFNSG of C t . The following result leads us to note that the fundamental property of the homomorphic image of support of a given group under an epimorphism. Theorem 27: Le A t and B t be any two t-IFSG of groups G and G respectively and f be a epimorphism from G to G such that f (A t ) = B t , where A t and B t are respectively t-IFSG of G and G . Then f (A
* t ) = B * t . Proof: Given that f (A t ) = B t . Let β ∈ f (A * t ) ⇒ β = fb, b ∈ A * t . Consider, µ f (A t ) (β) = Max{µ A t (b), b ∈ f −1 (β)} ≥ µ A t (b) > 0 and ν f (A t ) (β) = Min{ν A t (b), b ∈ f −1 (β)} ≤ ν A t (b) < 1. Therefore, β ∈ B * t Thus, f (A * t ) = B * t .
Moreover, the application of definition of 3, and the fact of f being an epimorphism establish f (A
* t ) ⊇ B * t .
Thus conclude the proof.

IV. 4 t-INTUITIONISTIC FUZZY HOMOMORPHISM AND ISOMORPHISM OF T-INTUITIONISTIC FUZZY SUBGROUPS
This section is devoted to study the notions of t-intuitionistic fuzzy homomorphisms and isomorphisms for t-IFSG. We define t-intuitionistic fuzzy homomorphism and isomorphism for these fuzzy subgroups and prove the three fundamental theorems of t-intuitionistic fuzzy isomorphism for these particular fuzzy subgroups. Definition 28: Let A t and B t be t-IFSG of groups G and G respectively. A homomorphism f from A t to B t is called weak t-intuitionistic fuzzy homomorphism of A t into B t if f (A t ) ⊆ B t . The case becomes t-intuitionistic fuzzy homomorphism from A t onto B t if f (A t ) = B t . In this case, A t is called t-intuitionistic fuzzy homomorphic to B t and is denoted by A t ≈ B t . An isomorphism f from A t to B t is said to be weak t-intuitionistic fuzzy isomorphism from A t to B t if f (A t ) ⊆ B t . The case becomes t-intuitionistic fuzzy isomorphism from A t to B t if f (A t ) = B t . In this case, A t is called t-intuitionistic fuzzy isomorphic to B t and is denoted by A t ∼ = B t . The following results leads us to note that one can establish a homomorphism between t-IFSG of a group G and any of its quotient group. Theorem 29: Let N be a normal subgroup and A t be a t-IFSG of a group G and η be a natural homomorphism from G onto G/N. Then η is a t-intuitionistic fuzzy homomorphism from
For gN ∈ G N , we have η(
Where
Consider 1, a, a 2 , b, ab, a 2 b . The IFS A of G is defined as :
Implies that µ η(
A t ) = µ A ρ t . Also, ν η(A t ) (gN ) = Min{ν A t (z) : z ∈ η −1 (gN )} = Min{ν A t (z) : ηz = gN } = Min{ν A t (z) : zN = gN } = Min{ν A t (z) : z = gn, n ∈ N } = Max{ν A t (gn) : n ∈ N } = ν A ρ t (gN ) .
Implies that ν η(
A t ) = ν A ρ t . Therefore, η (A t ) = A ρ t .
Thus, η is a t-intuitionistic fuzzy homomorphism from
The t-IFSG A t of G for the value of t = 0.6 is given as:
The natural homomorphism η from G onto G N is defined as
Define IFSG A ρ of G N as follows:
The t-IFSG A ρ t of G N for the value of t = 0.6 is given as:
Implies that µ η(
A t ) (N ) = Max{µ A t (z) : z ∈ {1, a, a 2 }} Implies that µ η(A t ) (N ) = 0.6. And ν η(A t ) (N ) = Min{ν A t (z) : z ∈ {1, a, a 2 }}. Implies that ν η(A t ) (N ) = 0.4. Also, µ η(A t ) (bN ) = Max{µ A t (z) : z ∈ {b, ab, a 2 b}} Implies that µ η(A t ) (bN ) = 0.6. and ν η(A t ) (bN ) = Min{ν A t (z) : z ∈ {b, ab, a 2 b}}. Implies that ν η(A t ) (bN ) = 0.4. Therefore, η(A t ) = A ρ t .
Thus, η is a t-intuitionistic fuzzy homomorphism of
A t onto A ρ t .
The fundamental theorem of t-intuitionistic fuzzy homomorphism establishes a relationship between t-IFSG of the quotient group and a t-IFSG of this group. Theorem 31 (Fundamental Theorem of t-Intuitionistic Fuzzy Homomorphism): Let f be a t-intuitionistic fuzzy homomorphism from A t onto B t where A t and B t are t-IFSG of groups G and G respectively. Then the mapping ϕ from G/N to G is a t-intuitionistic fuzzy homomorphism from
A ρ t onto B t , where A ρ t
is a t-IFSG of G/N. Proof: Given that f is a t-intuitionistic fuzzy homomorphism from A t onto B t , where A t and B t are t-IFSG of G and G respectively, then f (
Define a mapping ϕ :
The image of any element of A ρ t under the mapping ϕ may be defined as:
Now,
Implies that
ν ϕ(A ρ t ) = ν B t . Thus, ϕ(A ρ t ) = B t .
This establishes the proof. The following example explains the above stated fact. Example 32: Consider the permutation group G as G = {1, (123), (132), (12), (13), (23)} and G = {1, −1}.
Define a homomorphism f from GontoG as follows:
The t-IFSG A t of G for the value of t = 0.7 is given as:
The IFSG B of G is defined as :
The t-IFSG B t of G for the value of t = 0.7 is given as:
In view of above information, one can establish the following relation:
Consider,
Therefore, f (A t ) = B t . This means that f is a t-intuitionistic fuzzy homomorphism of A t onto B t . The quotient group of G = S 3 is given by G/N = {x N, yN: x = even permutation, y= odd permutation} where N is a normal subgroup of even permutation of G.
Define IFS A ρ on G N as follows:
The t-IFSG A ρ t of G N for the value of t = 0.7 is given as:
Define a mapping ϕfrom G N on to G as follows
In view of above information, one can establish the following relation:
And
Similarly, µ ϕ(A 
Since f a t-intuitionistic fuzzy homomorphism from A t onto B t .
Therefore, η is a t-intuitionistic fuzzy homomorphism from B t onto A
Implies that
Since f is a t-intuitionistic fuzzy homomorphism from A t onto B t .
(g N ).
Implies that 
Moreover,
This show that ψ is a t-intuitionistic fuzzy homomorphism with ker ψ = N.
Define a homomorphism σ from G N to G N by the rule
Where σ : A ρ t → A ρ t is defined by the rule: Consider t-IFSG C t of G as follows:
Moreover, by using the normality of K, xy x −1 ∈ K for any x ∈ C t y ∈ G. Consider µ C t xyx Implies that µ C t xyx −1 ≥ Min{µ C t (x) , µ A t (y)}, x ∈ C t y ∈ G.
Similary, ν C t xyx −1 ≤ Max{ν C t (x) , ν A t (y)}, x ∈ C t y ∈ G.
If x / ∈ K , then µ C t (x) = 0 and ν C t (x) = 1. 
